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DETAILED ACTION 
Information Disclosure Statement 

1. The reference Cite No. CA (Hill et al., Sensors and Actuators A, Vol. 59, pgs. 30- 

37 (1997)) of the Information Disclosure of 9/8/2005 does not have the title of the 
reference listed on the Information Disclosure Statement. For the record, the title of this 
reference that was considered by the Examiner is "A giant magnetoresistive 
magnetometer." 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
detemnine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

4. Claims 2-8 are objected to because of the following informalities: 
As to Claims 2 and 4, 

It is noted to applicant that the phrase "magnetoresistance effect elements are 
provided in a single plane", appears in one form or another, in the above claims (see 
Lines 9-10 Claim 2 and Lines 9-10 of Claim 4). As a plane is a two-dimensional space, 
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and the elements are three-dimensional, it is not clear how the elements can be 
provided in the plane. For the purpose of examination, the Examiner is interpreting this 
phrase to mean that at least part of the elements must exist in the plane. 

It is further noted to applicant that there appears to be clarity and antecedent 
issues with the claims. The Examiner has provided a non-exhaustive list of issues as 
show below. Applicant is respectfully requested to correct these and any other issues 
that may exist with respect to the claims. 

As to Claim 3, 

The phrase "including four of said magnetoresistance effect elements" on lines 1- 
2 is unclear as it is not clear if these elements are in addition to the "plurality of said 
magnetoresistance effect elements" mentioned on line 9 of Claim 1 , or are further 
limiting this phrase. 

As to Claim 4, 

It is noted to applicant that it appears that applicant is attempting to claim Figure 
42 in this claim. Therefore, the Examiner has provided a non-exhaustive list of clarity 
and other issues. Applicant is respectfully requested to correct these and any other 
issues that may exist with respect to the claim. 

The phrase "the positive direction of the X-axis" on lines 26-27 lacks antecedent 

basis. 

The phrase "the positive direction of the Y-axis" on lines 38-39 lacks antecedent 

bais. 
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It is noted to applicant that the X-axis and the Y-axis have not been defined with 
respect to the claim. Therefore, it is not clear what constitutes a negative direction or a 
positive direction of the X-axis and the Y-axis. 

As to Claims 4, 5, 7, and 8, 

The phase "the Y-axis direction" appears throughout the claims, for example on 
line 16 of Claim 4, and lacks antecedent basis. Applicant is respectfully requested to 
correct the above and any other such issues that may appear in the claims. 

The phase "the X-axis direction" appears throughout the claims, for example on 
line 40 of Claim 4, and lacks antecedent basis. Applicant is respectfully requested to 
correct the above and any other such issues that may appear in the claims. 

As to Claim 6, 

The phrases "the positive direction of the X-axis" on lines 6-7, "the positive 
direction of the Y-axis" on lines 9-10, and "the negative direction of the Y-axis" on lines 
12-13 lack antecedent basis. 

As to Claim 8, 

The phrase "the pinned magnetization direction" on lines 4 and 9 lacks 
antecedent basis. 

The phrases "these magnetoresistance effect elements" on lines 4-5 and the 
phrase "the magnetoresistance effect elements" on lines 9-10 lack antecedent basis. 
The reason for this is not that is not clear which group the above phrases refer back to. 

Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

5. The following is a quotation of the first paragraph. of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claim 4 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 

With respect to the above claim, it is noted that there appears to be a few 
phrases that appear to be broader than originally disclosed, and therefore appear to 
introduce new matter. An example includes the phrase "said first element's pinned 
layer in a direction of the X-axis" on lines 17-18. It appears that applicant is attempting 
to claim (61) from Figure 42, in which the pinned layer direction is disclosed to be in the 
negative X-axis direction. Please see Figure 42 and page 24 of the specification with 
regard to this issue, as well as Claim 6. If the broader version of the claim has support 
in the specification, applicant is respectfully requested to bring this to the Examiner's 
attention. 

Applicant is respectfully requested to correct the above and any other such 
issues that may appear in the claims. 



7. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claims 2 and 4 are rejected under 35 U.S.C. 112, second paragrapli, as being 

Indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

It is noted that in the above claims, applicant uses such phrases as "generally 

square shape" (see Lines 10-11 of Claim 1 for example), " in a neighborhood" (see 

Lines 13-14 of Claim 4 for example), "a little below" (see Line 15 of Claim 4 for 

example), "generally central part of the chip" (see Line 15 of Claim 4 for example), and 

"a little above" (see Line 21 of Claim 4 for example) which render the claims indefinite 

and unclear as these phrase have not been defined. Applicant is respectfully requested 

to correct the above and any other such issues that may appear in the claims. 



Claim Rejections - 35 USC § 102 
9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



1 0. Claims 2-8 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
ADELERHOF et al. (herein referred to as "ADELERHOF") (WO 00/79298). 
As to Claim 2, 
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ADELERHOF discloses a magnetoresistance effect element that contains a free 
layer and a pinned layer whose magnetization direction is pinned, the 
magnetoresistance effect element having a resistance value that changes in 
accordance with a relative angle formed by the magnetization direction of the pinned 
layer and a magnetization direction of the free layer ((Page 1 , Lines 9-29) and (Page 2, 
Lines 1-8) and (note Applicant's Specification, Page 1, Lines 20-28)), the magnetic 
sensor being formed in such a manner that a plurality of the magnetoresistance effect 
elements are provided in a single plane on a single chip having a generally square 
shape, the magnetoresistance effect elements are placed symmetrically with respect to 
center lines of the generally square chip, and the pinned layers of at least two of the 
plurality of magnetoresistance effect elements have the pinned magnetization directions 
that cross each other ((Page 5, Lines 23-29) and (Page 13, Lines 10-20) and (Figures 
10 and 11)). 

Note that the Examiner is interpreting the center lines to be two overlapping 
parallel lines running from the top to the bottom at the center of Figure 10. Also note 
that the Examiner is interpreting the point at which the magnetoresistive element 
meanders (shown in Figures 10 and 11) come into contact with the substrate (see Page 
5, Lines 23-29) as the point, at the least, where the magnetoresistive elements are 
provided in a single plane. This reasoning applies to all claim rejections. 

As to Claim 3, 

ADELERHOF discloses four of the magnetoresistance effect elements 
constructing a X-axis (Examiner's reference ((1), (2), (3), and (4)) by full bridge 
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connection of tlie four elements (note tliat each of the elements are connected in a full 
bridge, the pinned magnetization directions of the pinned layers of the four elements 
being parallel to each other (Note the magnetization direction shown in Figure 10 in 
combination with the above elements in Figure 11). 
As to Claim 4, 

ADELERHOF discloses a first through an eight element (Figures 10 and 11), 
each of the elements containing a free layer and a pinned layer whose magnetization 
direction is pinned and each having a resistance value that changes in accordance with 
a relative angle formed by a magnetization direction of the pinned layer and a 
magnetization direction of the free layer ((Page 1, Lines 9-29) and (Page 2, Lines 1-8) 
and (note Applicant's Specification, Page 1 , Lines 20-28)), the magnetic sensor being 
formed in such a manner that the magnetoresistance effect elements are provided in a 
single plane on a single chip having a generally square shape having sides along an X- 
axis and a Y-axis that are perpendicular to each other in a plan view (Figures 10 and 
11); (a) the first element (Examiner's Reference (1)) being fomied in a neighborhood of 
an end of the chip in a negative direction of the X-axis and a little below a generally 
central part of the chip in the Y-axis direction, and having a pinned magnetization 
direction of the first element's pinned layer in a direction of the X-axis; (b) the second 
element (Examiner's Reference (2)) being formed in a neighborhood of an end of the 
chip in a negative direction of the X-axis and a little above a generally central part of the 
chip in the Y-axis direction, and having a pinned magnetization direction of the second 
element's pinned layer in the direction of the X-axis; (c) the third element (Examiner's 
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Reference (3)) being formed in a neighborhood of an end of the chip in the positive 
direction of the X-axis and a little above a generally central part of the chip in the Y-axis 
direction, and having a pinned magnetization direction of the third element's pinned 
layer in the direction of the X-axis; (d) the fourth element (Examiner's Reference (4)) 
being formed in a neighborhood of an end of the chip in the positive direction of the X- 
axis and a little below a generally central part of the chip in the Y-axis direction, and 
having a pinned magnetization direction of the fourth element's pinned layer in the 
direction of the X-axis; (e) the fifth element (Examiner's Reference (5)) being formed in 
a neighborhood of an end of the chip in the positive direction of the Y-axis and a little to 
the left of a generally central part of the chip in the X-axis direction, and having a pinned 
magnetization direction of the fifth element's pinned layer in the direction of the Y-axis; 
(f) the sixth element (Examiner's Reference (6)) being formed in a neighborhood of an 
end of the chip in the positive direction of the Y-axis and a little to the right of a generally 
central part of the chip in the X-axis direction, and having a pinned magnetization 
direction of the sixth element's pinned layer in the direction of the Y-axis; (g) the seventh 
element (Examiner's Reference (7)) being formed in a neighborhood of an end of the 
chip in the negative direction of the Y-axis and a little to the right of a generally central 
part of the chip in the X -axis direction, and having a pinned magnetization direction of 
the seventh element's pinned layer in the direction of the Y-axis; and (h) the eighth 
element (Examiner's Reference (8)) being formed in a neighborhood of an end of the 
chip in the negative direction of the Y-axis and a little to the left of a generally central 
part of the chip in the X-axis direction, and having a pinned magnetization direction of 
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the eighth element's pinned layer in the direction of the Y-axis ((Page 5. Lines 23-29) 
and (Page 13, Lines 10-20) and (Figures 10 and 11)). 

(With respect to the above Claim, Please note Figures 10 and 11, and Page 13, 
Lines 10-20. Note the direction of magnetization of the compact double Wheatstone 
bridge of Figure 10, and that Figure 1 1 has a matrix of compact double Wheatstone 
bridges. To assist in identifying what the Examiner is interpreting the different elements 
to be, the Examiner has provided a marked up Figure 1 1 . Also note that the Examiner 
is interpreting the intersection of the X-axis and Y-axis to occur at the center of Figure 
1 1. To illustrate this, the Examiner has drawn a line representing the Y-axis, and has 
used the dotted line running from left to right in the middle of the Figure as the X-axis. 
Finally, with respect to the elements (Examiner's reference (7) and (8)) in the negative 
Y-axis direction (such as the seventh and eighth element which appear to be 
representing (74) and (73) of Applicant's Figure 42), please note the bridges that (8) 
and (7) are apart of are inverted to that which is shown in Figure 10. In this bridge, 
given the magnetization direction of disclosed in Figure 10, the magnetization direction 
of the top middle elements would be opposite to that shown in Figure 10.) 

As to Claim 5, 

ADELERHOF discloses the first to fourth elements construct an X-axis magnetic 
sensor for detecting a magnetic field in the X-axis direction by full bridge connection of 
the first to fourth elements (Figure 1 1 / note that each of the above elements are 
connected in a full bridge), and the fifth to eighth elements construct a Y-axis magnetic 
sensor for detecting a magnetic field in the Y-axis direction by full bridge connection of 
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the fifth to eighth elements (Figure 1 1 / note that each of the above elements are 
connected in a full bridge). 
As to Claim 6, 

ADELERHOF discloses (a) the pinned magnetization direction of the pinned 
layer of the first and the second elements are in the negative direction of the X-axis; (b) 
the pinned magnetization direction of the pinned layer of the third and the fourth 
elements are in the positive direction of the X-axis; (c) the pinned magnetization 
direction of the pinned layer of the fifth and the sixth elements are in the positive 
direction of the Y-axis; and (d) the pinned magnetization direction of the pinned layer of 
the seventh and the eighth elements are in the negative direction of the Y-axis ((Figures 
10 and 11) and (Page 13. Lines 10-20)). 

As to Claim 7, 

ADELERHOF discloses a plurality of magnetoresistance effect elements (Figure 
10), each element containing a pinned layer and a free layer and having a resistance 
value that changes in accordance with a relative angle formed by a magnetization 
direction of the pinned layer and a magnetization direction of the free layer: (a) the 
magnetic sensor being formed in such a manner that the magnetoresistance effect 
elements are provided on a single chip; (b) an X-axis group of the magnetoresistance 
effect elements constructing a X-axis magnetic sensor for detecting a magnetic field in 
the X-axis direction (elements along the 0 degree axis of the right bridge of Figure 10); 
and (c) a Y-axis group of the magnetoresistance effect elements constructing a Y-axis 
magnetic sensor for detecting a magnetic field in the Y-axis direction perpendicular to 
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the X-axis (elements along the 90 degree axis of the right bridge of Figure 10) ((Figure 
10) and ((Page 1, Lines 9-29) and (Page 2, Lines 1-8) and (note Applicant's 
Specification, Page 1 , Lines 20-28) and (Page 5, Lines 23-29)). 

Note that the Examiner is interpreting the 0 degree axis to be the X-axis and the 
90 degree axis to be the Y-axis. 

As to Claim 8 

ADELERHOF discloses (a) the X-axis group of magnetoresistance effect 
elements construct the X-axis magnetic sensor by full bridge connection, and the pinned 
magnetization directions of these magnetoresistance effect elements are in the X-axis 
direction; and (b) the Y-axis group of magnetoresistance effect elements construct the 
Y-axis magnetic sensor by full bridge connection, and the pinned magnetization 
directions of the magnetoresistance effect elements are in the Y-axis direction (Figure 
10). 

Note that elements of the X-axis and the elements of the Y-axis are connected to 
form a full bridge (Page 5, Lines 23-29). 

Double Patenting 

11. A rejection based on double patenting of the "same invention" type finds its 
support in the language of 35 U.S.C. 101 which states that "whoever invents or 
discovers any new and useful process ... may obtain a patent therefor ..." (Emphasis 
added). Thus, the term "same invention," in this context, means an invention drawn to 
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re 
Ockert, 245 F.2d 467, 1 14 USPQ 330 (CCPA 1957); and /n re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by 
canceling or amending the conflicting claims so they are no longer coextensive in 
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scope. The filing of a terminal disclaimer cannot overcome a double patenting rejection 
based upon 35 U.S.C. 101. 



12. Claim 7 is provisionally rejected under 35 U.S.C. 101 as claiming the same 
invention as that of claim 11 of copending Application No. 10/846,554. This is a 
provisional double patenting rejection since the conflicting claims have not in fact been 
patented. 

The '554 reference discloses a plurality of magnetoresistance effect elements, 
each element containing a pinned layer and a free layer and having a resistance value 
that changes in accordance with a relative angle formed by a magnetization direction of 
the pinned layer and a magnetization direction of the free layer (Note Lines 1-8 of Claim 
8), the magnetic sensor being formed in such a manner that the magnetoresistance 
effect elements are provided on a single chip (Note Lines 9-1 1 of Claim 8), an X-axis 
group of the magnetoresistance effect elements constructing a X-axis magnetic sensor 
for detecting a magnetic field in the X-axis direction (Note Lines 2-5 of Claim 11), and a 
Y-axis group of the magnetoresistance effect elements constructing a Y-axis magnetic 
sensor for detecting a magnetic field in the Y-axis direction perpendicular to the X-axis 
(Lines 6-9 of Claim 11). 

Note that the first through fourth elements constitute the X-axis group, and the 
fifth though eighth elements constitute the Y-axIs group. Also note that a Y-axis 
direction is inherently perpendicular to an X-axis direction. 
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13. Claim 8 is provisionally rejected under 35 U.S.C. 101 as claiming the same 
invention as that of claim 12 of copending Application No. 10/846,554. This is a 
provisional double patenting rejection since the conflicting claims have not in fact been 
patented. 

Note that the first through fourth elements constitute the X-axis group, and the 
fifth though eighth elements constitute the Y-axis group. 



14. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorlngton, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 



1 5. Claims 2 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 4 of copending Application No. 
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10/846,554. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because: 

Claim 4 of the '554 application discloses all of Claim 2 of the current application, 
except that Claim 4 of the '554 application does not disclose that a plurality of the 
magnetoresistance effect elements are provided in a single plane. 

It would have been obvious to a person of ordinary skill in the art to modify Claim 
4 of the '554 application to include that a plurality of the magnetoresistance effect 
elements are provided in a single plane in order to evenly output a signal when exposed 
to a magnetic field. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

16. Claim 3 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 7 of copending Application No. 
10/846,554. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because: 

Claim 7 of the '554 application discloses all of the features of Claim 3. 
This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

17. Claim 4 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 8 of copending Application No. 
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10/846,554. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because: 

Claim 8 of the '554 application discloses all of Claim 4 of the current application, 
except that Claim 8 of the '554 application does not disclose that the magnetoresistance 
effect elements are provided in a single plane. 

It would have been obvious to a person of ordinary sl<ill in the art to modify Claim 
8 of the '554 application to include that the magnetoresistance effect elements are 
provided in a single plane in order to evenly output a signal when exposed to a 
magnetic field. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

18. Claim 5 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 1 1 of copending Application No. 
10/846,554. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because: 

Claim 1 1 of the '554 application discloses all of the features of Claim 5. 
This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

19. Claim 6 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable overclaim 12 of copending Application No. 
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10/846,554. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because: 

Claim 12 of the '554 application discloses all of the features of Claim 6. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
2112. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-directuspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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